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The potential at any point in the foundation is the elevation to which water
would rise in a piezometer at that point, as shown in the figure. For homogene-
ous, isotropic materials, the flow lines are normal to the equipotential lines.
The friction loss of seepage along any flow line is equal to the head, A, on the
dam. The head lost in friction between any two lines of equal potential is
equal to the difference in their potentials.

The longer the path required for the flow lines, the farther apart will be the
lines of equal potential, the smaller the friction loss per linear foot, the slower
the velocity and the less the seepage per square foot.

The hydrostatic pressure, in feet of water, at any point on the base of the
dam can be determined from the flow net simply by subtracting the elevation
of the base from the potential at that point as shown in Fig. 5a. One hundred
per cent of the hydrostatic pressure is always assumed for uplift for dams on
earth.

Should the permeability at all points in the foundation be increased, the
amount of seepage and velocity of flow would be increased in direct proportion
but the flow net and amount of uplift on the dam would not change.

The flow net can be determined analytically for simple conditions; but, where
there are one or more cutoffs, strata of variable permeability, lenses of different
permeability, drains, and other complications, it can be made most con-
veniently by the electrical analogy model test.

Such tests are based on the fact that Ohm's law of flow of electricity is
identical with Darcy's law of flow of water through porous materials. That is,
in each case, the loss of potential is directly proportional to length of flow and
the velocity of flow.

Thus, for two dimensional studies, we have only to establish a flat electrical
conductor having the same shape as the cross-section of the foundation and
with the relative conductivity of its various parts the same as the relative per-
meability of the foundation. With one terminal representing head water
pressure and the other tail water pressure, the percentage loss of electrical
potential between the head water terminal and any point in the conductor will
correspond to the percentage loss of hydraulic potential to the corresponding
point in the foundation.

Such tests can be made by using a solution of salt, ammonium chloride,
or other proper conductor in a shallow tray, with depth of solution varying
with desired changes in conductivity. (See Refs. 3, 8, 10, and 12, Art. 40.)

The lines of equal potential having been obtained by this means, the flow
lines are drawn in rim ply to form squares with the equipotential lines.

Flow nets can also be obtained from homologous small sand models, in which
piezometers are used to measure the potential at various points. If the sand
model is bounded on one side by a glass plate, the lines of percolation can be
visualized by inserting dye at places on the surface of ingress of the water.
However, the flow net can be constructed if either the lines of percolation 01
the equipotential lines are given.